UNCLASSIFIED

AD NUMBER
ADA801462
LIMITATION CHANGES
TO:
Approved for public release; distribution is
unlimted. Docunent partially illegible.
FROM:

Distribution authorized to U S. Gov't. agencies
and their contractors;

Adm ni strative/ Operational Use; 14 MAR 1942.

O her requests shall be referred to Ofice of
Scientific Research and Devel opnent,

Washi ngt on, DC 20301. Docunent partially

I 11 egible.

AUTHORITY

SOD neno dtd 2 Aug 1960

THISPAGE ISUNCLASSIFIED




Réproduced by
AIR DOCUMENTS DIVISION

HEADQUARTERS AIR MATERIEL COMMAND

WRIGHT FIELD, DAYTON, OHO




15 GOVERNMENT

IS ABSOLVED
. [

FROM ANY LITIGATION WHICH MAY ‘

ENSUE FROM THE CONTRACTORS IN. |
k

FRINGING ON THE FOREIGN PATENT -

RIGHTS WHICH MAY BE INVOLVED.

OO TR — _,.._____.,__!_..____,___

_ WRIGHT FIELD, DAYTON, OHIO







Oxygon Iroblem - Report XII
Report to N.Tl.J,C. Mo, B

LR

Fabruonry l4, 1342

'nis report suniarizes the work done on this
sroject 3inoe the subuxlcsicn of the monthly reporid
of .1br: ry 14, 194 nd sumarizes materisl to be
found n zorr dc*nilcc roportas Kos., 4, 4, €, 7 ard

il nilad reporta 1o propuration.

w

atudy w " . ox"oer-o rryi capucity of
(‘.L. 1 ';. - ! l-' 4 ¢hl “"n] l:I- t Y
The experlient was r y Lent t persiure, tre resoval
of ox n bel { weening with ourbon disxide,
Ko oxyfen enrichment of ti ases ifpoluated wus foand.

Further studlee were Jade on ticrn of Cisal-
faylalpropylenedling ob 3 : ificatiors of the
wetho £ prepuraiion, lnoludid L el r
tried. of the nr t rerried oxycel. I'C=
D)}i nedl lilnl s le 1 h 1 rU‘.l dolad GL" Btallilx tic: 0‘

iv jturtr : sty ivnoedisnines 50 nrepared
were oonuunsed with unllcylulucuihd. fue condesnsution product
oould not. be Induced to oryatallive, vicelded cobelt come-

pounds whioh were not uotive aé ox}'.u-c;rrieru.

Furtiier considerntion was gliven to the propeszl to prove
the exlastenoe Of wate) ir the purent -J'"ﬁP-W“rr"iP' ocupound
by the une of radlo=-active wabtor. IL was dooided bthat .hu
diffisultlies were tuo proect ané the reaults tos uncertelin to
warrant the necessary expenditure of time,

Some further study wus made of the subatitutiorn of other
Ciuninas Jor ethylenedinnine ir the perent oxyeen-carrving
oompound, hut no notive vompounds were discovered.

Construation wos continued on the cdifforentiel, nunouctrio
appurnius qosigned to perait the measurscent of oxygen nbsorption
~® | r@¥~yarious bemperuturos gnd rressures.  The oonetructicn hne
;—-“‘b-bn ¢cnploted nnd the apperetua 1a roady for use axaent for

\gss liminntion of leaks. A sultable refrigerctor for thls
rk baen obtalinad,

& #O0TK on the methvl subsiituted pnlicrleldehydes wes
und The sldehyde derived rrom p=-urecsol gave, after
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condensation with ethylenediumline, & cobaslt compound whisch
corried 3.0 por eent oxygen but wae apparently l=es rapld

in its abeerption of oxyisen on exposure to uir than the porent
gompound. Of the two aldehydea derived from m-oresol, one

geve & 0sbalt compound which wes ineotive, and the other o
cobalt compound whilch corried 2.5 por cent oxygen dbut was
apperently less rapid thun the parent compound. The uldehyde
derivod from oe-cropol gave ¢ cobalt compound which wae insctive,
The synthosiec of these methyl substituted szlieylaldehydes wae
curried out by thoe Neinmer-Tiezann reoction whioh pglves exceptione-
elly poor ylelds, ond the work hue therofore been quite time
consuaing,” Thls work esnnot be considored ep huving been coii-

pleted ne yet,

Attexpto were nnde to improve the yield of the Leimer-
Tiemann reaction by the introductiocn into the rcecoction nixture
of eobelt golts and of vthylenedimcine in the gyntheeies of
sulicylalcdokyde fron phenol. No improvesent in the yleld wes

found,

It wes found that J=nothoxyoulicyluldehyde end ethylene=
dlanine ylelded &n notive oobalt compound whioh onrried praoo=-
ticully the theorotiocnl smount of oxygen (i.l3 per oent) after
heving been h auted to 170¢, [/ estisfuctory method of syntheels
of thie compound has now been doevised. Althougch no precise
rate studice havo been nzde on the material, praliminery exper=-
iments indicete thet the materiol absorbs oxygen moro rapidly
then the purent compound oh oxposure to air,

Coneldersble attention wes devoted to the nitretion of
selioylaldehyde. The nitration wus ettempted by the ection of
nitrogen dioxide on colid codalt oclicyluldehyde, on oodbslt
solicylaldehyde suepended in ecarbon totrechloride, ond on
eolid disclicylanlethylenediimine codbulty the results were
upsptisfuctory. Attentlion wes ther raturned to the direct
nitration of aclioylaldehyde in scetic scid with nitric oocid.
This nitretion io not purticulerly difrficult but yloelds ¢
nixture of sbout equal znounts of J=-nitroeslicyloldehyde snd
Senitroasl icyluldehyde with & combined yleld of obout 80 per

cent.

The separation of the two isomers onn bo easily sccon-
plished by the fractionzl oryctellizution of the sodius malts,
3=-Nitroeculicyleldehydie itself, however, is diffioult to purify,
becoming reudily contuminuted on short etsndineg, sfter hoving
boen obteined pure, by & low melting swuteriu) which ie apperently
u sedond cryetal modificutlion of tho muteriul, A satlofsctory
nethod of obtelning 3J=-pitrosclicylualdehyde in pure,high=colting
form was devised. Throe differont condensetion produsts cof
Jenitrosslieyloldehyle with ethylenedianine were found, Froax
these sn oxyzen=gcarrying, cobalt derivative wae obtulned which
oerried 3.83 per cent oxygun, which is the thecreticel velue
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for one oxygen ustom per one cobalt aton. The oxysen ebsorption
of this compound on exposure to esir 1s conelderebly fester then
the oxygen cbsorption of the psrent compound on exposure to air,
However, first formal rate stuadies with pure oxygen indicate
thet the behavior of this mnteriel deperts fro- thet of the
perent compound, and that mlthoush Initislly 1% eheorbs oxygen
much more rapidily, ita over-all rete of oxygen absorption mey
not te wny festar then the verent compouwnd., The compound ie
destroyed at temperasturea adove 150%, The nmateriel 1s quite
hyegroscoplie, bu% cer be very reedlly converted from the nor-
active, hrirsted materirl buck to an ectlive, echidrous materinl,
The low neltins form of l=-nitrceslicyleldehyde wes not ohteinead
in pure for-.. It is provisionally acoumed to be e hydrogern-
bondiog ivomar (perhups the first known) of the hich-nmelting
form. Freparcticn of the acbalt compound fron materisl econtaln-
ins en appreeiadle erount of the low meltins fera were found to
hav wuoch lower oxygen-carrying capscity.

S-Nitrcsallioylaldehyds dld not yleld un ozygen-aurrying
cempourd with ethylenedlanize and cobult,

Galleylalédehyde was brominated and t g=hro sulleyvlul-
dehyde produced was ocniensal with athylenadlanine, cohalt
derivative of thls meterlal was zrepared ic variety of dif-
fercnt wayu, 1) 2f whizh y1elded inzetive materiesl.

The reaction between enhyvdrous codbalt zaits end disalioyle
lJethylenoediinine wue sarried out ander snhydrous conditiona
end two products were founé, e grean 2rystalline matoriel, end

en orzpge aryetalline nntarinl. both of which aid not earry
oxygen. O treatient with wate:, theee smterinle yielded
oxygen-currying eompounds; the green rnater-lel, geve r compound
carrying 3.3 per cent oxygen, and the orefize mat: rial gave e
ooupound earrying 4.6 per cent oxygen. The orunpge ueterial is
undoubtedly the swme as the orenge materinsl first preeinitated
in the Harrison-Mach method of produsing the sarent coypound,
The oxygen-carrying coarount éerived from the sreen neterial
is prebably the eanme meterial se thet obtalred hy Teunaki,
belng © conmpound which absorbs one-third of & moleeulc of oxy=
gen par cobalt atom, The eigniflcence of this work lies irn
the bearing 1t has on %he preeence of briégine grcup in the
sotive oxygen-currying compound,

Reecoetophenons wee eyntheelized, condenscd with ethylone-
Glexlne, and ¢ ocbult derivetive Of tl¢ ocondensation produect
orepered, The cobalt derivetive was found to be wenkly anctive
ag an oxygen-oarricr,

During Lhe tonth tho Officlal Invectisutor vielted the
latimer-Culvin group at the Univereity of Cullforniu. The
experlaelices of bhoth groups relatlve the eyntheuls of Oxypen-
currying compounds, ond the desipn of sppuratus for tceting
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oxygan-currying coipoundn nnd for t! w-nufaatore of oxyren
usin; theve compouncs were disou tepe were taken to

integrate the research progrens of the two pgroupy in order thet
further duplication of efrfortn be uvolded,

The reasclts ot the worik cerried out on this contrect fron
Deosxbor 1, 1941 to date will he made & suleot of on extended
reyort witiln the next month.

\zes, JTow:
Maroh l4, 194!

Harvey Diehl
fticlal Investigator
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